Excess membrane cholesterol alters calcium channels in arterial smooth muscle.
We studied the effects of cholesterol enrichment on arterial function by evaluating its effects on 45Ca2+ uptake and tension development in the carotid artery of the rabbit. Arterial segments were enriched with cholesterol in vitro, using media containing liposomes composed of free (unesterified) cholesterol (FC) and phospholipid (PL) in a 2:1 molar ratio. Control segments were simultaneously perfused with 0.5:1 liposomal medium to compare the possible effects of PL. Rings from these arteries were then tested for basal and activated Ca2+ uptake and for contractile responses to norepinephrine (NE) and KCl. We found elevated 45Ca2+ uptake under basal and NE-activated conditions along with an increased contractile sensitivity (4-fold) to NE. These alterations correlated with a 78% increase in the FC/PL ratio reflecting cholesterol enrichment of cellular membranes. Cholesterol enrichment did not alter resting or maximal tensions, K+-activated Ca2+ uptake, or contractile sensitivity to K+. Pretreatment with 1 microM diltiazem abolished the cholesterol-induced increase in basal as well as NE-activated 45Ca2+ uptake but had no effect on either uptake in control vessels. These studies suggest that excess membrane cholesterol selectively increases NE contractile sensitivity by increasing basal or NE-activated Ca2+ influx (or both) as a result of fundamental alteration in the calcium channels in arterial smooth muscle cell membrane.